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(54) Display terminal 



(57) A display terminal (30) and display method for 
a radio LAN system for receiving image data from an 
apparatus by radio communication and displaying an 
image based on the received image data on a display 
(32) are disclosed. The terminal includes a bit error cal- 
culator (73) for calculating a bit error rate per unit lime 
of digital data received from the apparatus and a move- 



ment determination section for determining from a pat- 
tern of variation of the calculated bit error rate whether 
or not said display terminal is moving. Also provided is 
a reception quality display controller for displaying a 
quality level of the received data at the display terminal 
on the display section when it is detennined that the dis- 
play tennlnal is moving. 
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Description 

[0001] This invention relates generally to a display ter- 
minal for use with a radio LAN (Local Area Networic) sys- 
tem and more speclflcaiiy to a display terminal for use 
with a radio LAN system that allows for access to a 
number of different received data. 
[0002] In order to view an audio/video program, ac- 
cess the Internet, or perform various other desired func- 
tions with a computer it is conventionally necessary to 
maintain at least one hard-wired connection so that de- 
sired data may be transferred from any number of re- 
mote sites to the computer for processing, and then to 
an associated display device for display, it would there- 
fore be beneficial to provide an improved device allow- 
ing for access to the above functions without maintain- 
ing such a hard-wired connection. 
[0003] Therefore, generally spealdng, in accordance 
with the invention, an improved display temnlnal For a 
radio LAN system is provided. This improved display ter- 
minal allows a user to readily determine with certainty a 
location at which multi-path interference is low and re- 
ception quality of transmitted data is high so that data 
transmitted from another apparatus to the display termi- 
nai can be properly received, 

[0004] In accordance with the invention, it has been 
proposed to construct a radio LAN system from a plu- 
rality of apparatus and transmit and receive data be- 
tween the various apparatus In a limited area such as 
within a house or within a room. To this end, the IEEE 
(The Institute of Electrical and Electronics Engineers, 
Inc.) 802.11 standards prescribe the use of either a 2.4 
GIHz band or a 5 GHz band radio frequency band for 
such a radio LAN system. 

[0005] A radio LAN system of this type includes a 
base apparatus, an external apparatus; and a display 
terminal. The base apparatus includes a buiit-in tuner 
and to which a telephone circuit or the lil<e is connected. 
The axternat apparatus includes a receiver or a DVD 
(Digital Video Disc or Digitai Versatile Disc) player orthe 
lil^e. The display terminal communicates with the base 
apparatus by radio to send a command to the base ap- 
paratus, or to receive image, audio or other data from 
the base apparatus to display an image on a display sec- 
tion and output sound from a speal<er or an earphone. 
Thus, 3 user of the radio LAN system can access the 
Internet, enjoy a television broadcast or a BS/CS 
(broadcasting sateliite/communications sateiiite) digital 
broadcast or play back a DVD using the display terminal 
regardless of the location of the user in a house or in a 
room. 

[0006] When such a radio communication apparatus 
in accordance with the invention is used for communi- 
cation, the electric field intensity at a reception location 
is measured and may be displayed. The user may first 
look at the display to confirm that the electric field inten- 
sity is higher than a predetermined level, and then may 
proceed with the desired communication. 



[0007] However, the fiequency band used by such a 
radio LAN system is a very high frequency ranging from 
the 2.4 GHz band to the 5 GHz band in the microwave 
range of the electromagnetic spectrum as defined by the 

5 ISM (Industrial Scientific (Medical) band. If a radio LAN 
system Is constructed and used indoors as described 
above, it is liable to be influenced by multi-path interfer- 
ence by various reflections of radio waves by walls, pil- 
lars and so forth of the various rooms of use. Even if the 

10 electric field intensity as measures by the display termi- 
nal is sufficiently high, depending upon the location of 
the display terminal, the reception quality level may be 
deteriorated by high multi-path interference. This dete- 
dorates the video and/or audio quality 

15 [0008] Therefore, further in accordance with the in- 
vention a display terminal is provided for use with a radio 
l_AN system. The display terminal is provided for receiv- 
ing image data from a transmitting apparatus by radio 
communication. The display terminal then displays an 

20 image based on the received image data on a display 
thereof. The display terminal further comprises a move- 
ment discrimination or determination section for calcu- 
lating a bit error rate per unit time of digital data received 
from the transmitting apparatus. From a pattern of var- 

25 iation of the calculated bit error rate the display terminal 
can determine whether or not it is moving. A reception 
quality display control section Is also provided for dis- 
playing on the display section a quality level of data re- 
ception at the display terminal when It Is detemnined by 

30 the movement discrimination section that the display 
terminal Is moving. 

[0009] In accordance with the display temiinal for a 
radio LAN system constructed in accordance with the 
invention, a user carrying the display terminal Including 

35 the reception quality level displayed on the display sec- 
tion can readily and with certainty determine a location 
at which the multi-path interference is low and the data 
reception quality level is high. Thus, at such a location 
the display terminal can properly receive data transmit- 

40 ted from the transmitting apparatus. 

[0010] The user can therefore readily and with cer- 
tainly determine when the reception quality level is low 
due to high multi-pass interference. When the reception 
quality level is low, the user can change to a more de- 

4s sirable location so that the display tenninal can receive 
data transmitted from the transmitting apparatus where 
the multi-path interference is low and the reception qual- 
ity level is high. 

[0011] According to another aspect of the invention, 
so a display terminal for a radio LAN system is provided. 
The display terminal is configured for receiving image 
data from a transmitting apparatus by radio communi- 
cation and displaying an image based on the received 
image data on a display section. The display terminal 
55 comprises a reception quality supervision section for 
calculating a bit error rate per unit time of digital data 
received from the transmitting apparatus. This calculat- 
ed bit error rate is compared with a threshold value. A 
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reception quality display control section displays a re- 
ception quality level of the display terminal on a display 
section of the display terminal indicative of an output of 
the reception quality supervision section. 
[0012] Further In accordance with the Invention, the 
reception quality display control section may display the 
reception quality level of the display terminal on the dis- 
play section only when the reception quality display con- 
trol section is instructed to turn on. 
[0013] Additionally in accordance with the invention, 
the reception quality display control section may contin- 
uously display on the display section a variation of the 
reception quality level of the display terminal with re- 
spect to time as a bar graph or as a numerical value 
based on the output of the reception quality supervision 
section. 

[0014] In accordance with the display terminal for a 
radio LAN system constructed In accordance with the 
Invention, when the user uses the display temnlnal to re- 
ceive data transmitted from the transmitting apparatus, 
the user can readily and with certainty detemnlne if the 
reception quality level Is low due to high multi-pass in- 
terference. When the reception quality level is low, the 
user can change the reception location. In this manner 
the display terminal can receive data transmitted from 
the transmitting apparatus so that the multi-path inter- 
ference Is low and the reception quality level of the trans- 
mitted signal Is high. 

[0015] The Invention accordingly comprises the sev- 
eral steps and the relation of one or more of such steps 
with respect to each of the others, and the apparatus 
embodying features of construction, combinations of el- 
ements and an^angements of parts that are adapted to 
effect such steps, ail as exemplified in the following de- 
tailed disclosure, and the scope of the invention will be 
indicated in the claims. 

[001 6] Embodiments of the invention will now be de- 
scribed, by way of example only, with reference to the 
accompanying drawings in which: 

FIG. 1 Is a schematic view showing an example of 
radio LAN system including a display terminal con- 
structed In accordance with one example embodi- 
ment of the Invention; 

FIG. 2 Is a block diagram depicting the configuration 
of a base apparatus of the radio LAN system of FIG. 

1 constructed in accordance with one example em- 
bodiment of the invention; 
FIG. 3 is a block diagram depicting the configuration 
of the display apparatus shown In FIG. 1 construct- 
ed In accordance with one example embodiment of 
the invention; 

FIG. 4 is a block diagram depicting the configuration 
of a display terminal constructed In accordance with 
one example embodiment of the Invention and to 
which the present Invention Is applied and which 
display a reception quality level; 
FIG. 5 Is a graph illustrating a relationship between 
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the variation of the bit error rate and an ON and OFF 
toggle of the display of the reception quality level of 
the display terminal shown In FIG. 4 constructed in 
accordance with one example embodiment of the 

5 Invention; 

FIGS. 6A and 6B are schematic views of the display 
terminal of FIG. 4 constructed In accordance with 
the Invention when the display of the reception qual- 
ity level Is off and on, respectively; 

10 FIG. 7 is a block diagram depicting the configuration 
of another display terminal constructed in accord- 
ance with an additional example embodiment of the 
Invention, and to which the present invention Is ap- 
plied and which displays a reception quality level; 

'5 FIG. 8 Is a diagrammatic view Illustrating a relation- 
ship between the variation of the bit error rate and 
the variation of a bar graph for displaying the recep- 
tion quality level by the display terminal of FIG. 7 in 
accordance with the additional, example embodl- 

20 ment of the Invention; 

FIG. 9 is a schematic view showing an example of 
a display on the display portion of the display termi- 
nal of FIG. 7 displaying the reception quality level 
utilising a bar graph and a numerical value in ac- 

25 cordance with the additional example embodiment 
of the Invention; and 

FIG. 1 0 is a schematic view showing an example of 
display on the display portion of the display terminal 
of FIG. 7 of the reception quality level utilising plot- 
so ting infomnation In accordance with the additional 
example embodiment of the invention. 

[0017] Referring first to FIG. 1 , an example of radio 
LAN system constructed in accordance with the inven- 

35 tion, and into which a display terminal according to the 
present invention can be incorporated, is shown, The 
radio LAN system shown in FIG. 1 includes a base ap- 
paratus 1 0 and a display terminal 30. 
[0018] A telephone circuit 1 is connected to base ap- 

40 paratus 1 0. Base apparatus 1 0 also includes an antenna 
11 for radio communication with display terminal 30 so 
that display tennlnal 30 is able to perform telephone 
communication as desired utilizing radio communica- 
tion with base apparatus 1 0 (as will be described below) 

45 and access the Internet. Of course, any manner for ac- 
cessing the Internet may be employed by display termi- 
nal 30, as long as this method of access is properly con- 
nected to base unit 10. 

[0019] Further, an antenna 12 for receiving a ground 
50 wave television broadcast Is connected to the base ap- 
paratus 10. A tuner 13 is built into base apparatus 10 so 
that display terminal 30 can receive video and audio of 
a a ground wave television broadcast through radio 
communication with base apparatus 10. Of course, rath- 
55 erthan an antenna, a cable feed wire orothertransmls- 
sion media for a television broadcast may be coupled 
with base apparatus 1 0. In accordance with such a con- 
figuration, tuner 13 would be configured to allow a user 
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to select from among various audio/video programs pro- 
vided via the provided transmission media. 
[0020] Furtfiermore, a receiver (set top box: STB) 50 
for a BS/CS digital broadcast may be connected to base 
apparatus 10. A parabolic antenna 51 including a con- 
verter for receiving a BS/CS digital broadcast is con- 
nected to receiver 50 so that the display terminal 30 can 
receive audio/video program information and so forth of 
a BS/CS digital broadcast through radio communication 
with base apparatus 10. 

[0021] A remote controller transmitter 60 such as a 
remote controiier mouse or the like is connected to base 
apparatus 10. An Infrared remote control signal trans- 
mitted from remote controiier transmitter 60 is received 
by a remote control signal reception section 52 provided 
on receiver 50 to control receiver 50. Of course other 
control devices, such as a radio wave remote control, 
or hardwired controller may be provided for allowing 
control of receiver 50. 

[0022] Display terminal 30 Includes an antenna 31 for 
radio communication with base apparatus 10, a liquid 
crystal display (LCD) apparatus 32 for displaying an Im- 
age, a speaker 33 for outputting sound, and a micro- 
phone 34 for Inputting sound. Display temilnal 30 further 
includes a key selection and operation section 35 includ- 
ing a power supply key, an Internet key, an electronic 
mail key, a channel selection key and a sound volume 
adjustment key. 

[0023] Further, a touch panel 36 is provided on a 
screen of LCD apparatus 32 so that, when a usertouch- 
es touch panel 36 within a predetermined region, a con- 
trol panel 37 is displayed on LCD apparatus 32. A user 
can touch a key switch section of control panel 37 to 
control various functions of base apparatus 10. 
[0024] Base apparatus 10 Is functionally configured 
as shown in FiG, 2 while the display tenninal 30 is func- 
tionaiiy configured as shown in FIG. 3, as will now be 
described. 

[0025] Referring next to FIG. 2, base apparatus 1 0 in- 
cludes a key operation section 1 6 and a display section 
17 which function as a user interface between the user 
and base apparatus 1 0. Key operation section 1 6 is con- 
nected to a main control section 21 through an interface 
section 18. Display section 17 Is connected to main con- 
trol section 21 through a display control section 1 9. Re- 
mote controller transmitter 60 is connected to main con- 
trol section 21 through an interface section 27, 
[0026] A signal of a ground wave television broadcast 
selected by tuner 13 from a data signal received by an- 
tenna 12 is demodulated by a demodulation section 14 
and sent to a compression-decompression section 24. 
A signal of a BS/CS digital broadcast selected by receiv- 
er 50 is sent to compression-decompression section 24 
through an external input interface (l/F) section 15. Tel- 
ephone circuit 1 is connected to compression-decom- 
pression section 24 through a circuit Interface section 
25 and is also connected to a signal control section 23 
through a modem section 26. 
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[0027] Compression-decompression section 24 com- 
presses video data and audio data from demodulation 
section 1 4, external input interface section 1 5 and circuit 
interface section 25 in accordance with a predetermined 
5 compression system such as, for example, the MPEG 
(Moving Picture Experts Group) system. The com- 
pressed video data and audio data are forwarded to sig- 
nal control section 23. 

[0028] Further, compression-decompression section 

10 24 decompresses compressed audio data transmitted 
thereto from display tenninal 30. This compressed audio 
data Is received by a radio communication section 22 
and then forwarded from radio communication section 
22 to compression-decompression section 24 through 

'5 signal control section 23. The decompressed audio sig- 
nal data Is then forwarded to circuit interface section 25. 
[0029] Radio communication section 22 modulates 
data forwarded from signal control section 23 in accord- 
ance with a predetennined modulation system such as, 

20 for example, the CCK (Complementary Code Keying) 
system or the OFDM (Orthogonal Frequency Division 
Multiplexing) system. The modulated data is then con- 
verted into a high frequency signal in the 2.4 GHz band 
or the 5 GHz band. The high frequency signal is then 

25 transmitted from antenna 11 to display tenninal 30. Ra- 
dio communication section 22 also converts a high fre- 
duency signal transmitted thereto from display terminal 
30 and received by antenna 11 into an Intennedlate fre- 
quency signal, demodulates the Intennedlate frequency 

30 signal and forwards the demodulated data to signal con- 
trol section 23. 

[0030] Signal control section 23 arbitrates and selec- 
tively forwards video data and audio data compressed 
by compression-decompression section 24, data re- 

35 ceived by modem section 26 and control data from main 
control section 21 to radio communication section 22, 
Further, signal control section 23 selectively fonwards 
data transmitted from display terminal 30 and received 
by radio communication section 22. This received data 

40 is then forwarded from radio communication section 22 
to signal control section 23, and from signal control sec- 
tion 23 to main control section 21 , modem section 26 
and compression-decompression section 24. 
[0031] Main control section 21 controls the compo- 

4s nents of base apparatus 10. Main control section 21 
comprises, though not shown in FIG. 2, a CPU (Central 
Processing Unit), a ROM (Read Only Memory) in which 
programs to be executed by the CPU, fixed data and so 
forth are written, a RAIVI (Random Access Memory) 

so which functions as a working area of the CPU and other 
necessary elements. 

[0032] Referring next to FiG, 3, display terminal 30 
constructed in accordance with the invention includes a 
main control section 41 to which key operation section 
55 35isconnectedthroughan interface section 38. Further, 
a coordinate detection section 39 is provided as an in- 
terface for touch panel 36 and detects coordinates of a 
touched position of touch panel 36. The detected coor- 
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dinate values are forwarded to main control section 41 . 
[0033] If touch panel 36 is toucfied in the predeter- 
mined region thereof, then main control section 41 con- 
trols a display control section 45 to display control panel 
37 on LCD apparatus 32. Then, if the i<ey switch section 
of control panel 37 displayed on the LCD apparatus 32 
is touched, main control section 41 produces control da- 
ta in response to the touched position of the key switch 
section. Further, if i<ey operation section 35 is operated, 
main control section 41 produces control data in re- 
sponse to the operated i<ey. The control data produced 
by main control section 41 is forwarded to a signal con- 
trol section 43. 

[0034] In display temiinal 30, an audio signal from mi- 
crophone 34 is amplified by an audio amplifier 48 and 
converted Into digital audio data by an A/D (analog to 
digital) converter 49. The audio data Is compressed In 
accordance with a predetemlned compression system 
by a compression-decompression section 44. The com- 
pressed audio data is then fonwarded to signal control 
section 43. 

[0035] Signal control section 43 arbitrates and selec- 
tively signals control data from main control section 41 
and audio data compressed by compression-decom- 
pression section 44 to a radio communication section 
42, Further, signal control section 43 selectively for- 
wards data transmitted from base apparatus 1 0 and re- 
ceived by radio communication section 42. Control and 
other data that are previously received by modem sec- 
tion 26 of base apparatus 1 0 are f onwarded to main con- 
trol section 41 , while compressed video data and audio 
data are fonvarded to compression-decompression 
section 44. 

[0036] Radio communication section 42 modulates 
data forwarded from signal control section 43 in accord- 
ance with a predetermined modulation system, converts 
the modulated data Into a high frequency signal in the 
2.4 GHz band orthe 5 GHz band and transmits the high 
frequency signal from antenna 31 to base apparatus 10. 
Further radio communication section 42 converts a high 
frequency signal transmitted from base apparatus 10 
and received by antenna 31 Into an intemiedlate fre- 
quency signal, demodulates the Intermediate f req uency 
signal and f onwards the demodulated data to signal con- 
trol section 43. 

[0037] Compression-decompression section 44 de- 
compresses compressed video data and audio data for- 
warded from signal control section 43. The decom- 
pressed video data is displayed as an image on LCD 
apparatus 32 under the control of display control section 

45. The decompressed audio data Is converted into an 
analog audio signal by a D/A (digital to analog) converter 

46, is amplified by an audio amplifier 47 and is output 
as sound from speai<er 33. 

[0038] Main control section 41 controls the compo- 
nents of display terminal 30 and includes, though not 
shown in FIG 3, a CPU, a ROM, a RAM and so forth 
similarly to main control section 21 of base apparatus 



10. 

[0039] In order to receive a ground wave television 
broadcast or a BS/CS digital broadcast at display termi- 
nal 30 In the radio LAN system described above, video 

5 data and audio data from demodulation section 14 or 
external Input interface section 15 of base unit 10 are 
first compressed by compression-decompression sec- 
tion 24. This compressed data Is then transmitted by ra- 
dio communication section 22 underthe control of signal 

10 control section 23 to display terminal 30. In display ter- 
minal 30, the compressed video data and audio data are 
first received by radio communication section 42. This 
received data is then fonwarded to and decompressed 
by compression-decompression section 44 under the 

'5 control of signal control section 43. Consequently, an 
image is displayed on LCD apparatus 32 and sound Is 
output from speaker 33. 

[0040] If a user selects a channel using key operation 
section 35 orcontrol panel 37, acommand Is transmitted 

20 from main control section 41 of display terminal 30 to 
the base apparatus 10 by radio communication section 
42 underthe control of signal control section 43. 
[0041] in base apparatus 10, the transmitted com- 
mand Is received by radio communication section 22 

25 and sent to main control section 21 underthe control of 
signal control section 23. Main control section 21 con- 
trols tuner 1 3 to select a channel in accordance with the 
received command. Alternatively, remote controller 
transmitter 60 may control receiver 50 to select a chan- 

30 nel. 

[0042] In order to access the 1 nternet, a user operates 
key operation section 35 or control panel 37 to request 
connection to an ISP (Internet Service Provider). The 
request is transmitted from main control section 41 of 
35 display terminal 30 to base apparatus 1 0 by radio com- 
munication section 42 under the control of signal control 
section 43. 

[0043] in base apparatus 10, the request is received 
by radio communication section 22 and is forwarded to 

40 main control section 21 underthe control of signal con- 
trol section 23. Consequently, modem section 26 and 
circuit Interface section 25 are controlled in response to 
the request by main control section 21 to establish a 
connection to the ISP Then, for example, data sent from 

4s the ISP to telephone circuit 1 in response to the access 
request to a certain homepage Is sent to signal control 
section 23 through circuit Interface section 25 and the 
modem section 26. This data is in turn transmitted to 
display terminal 30 by radio communication section 22. 

50 [0044] in display terminal 30, the data is received by 
the radio communication section 42 and sent to main 
control section 41 underthecontroi of signal control sec- 
tion 43, Main control section 41 processes the data to 
produce display data. This display data is then fonward- 

55 ed to display control section 45 so that the retrieved 
homepage is displayed on the LCD apparatus 32. Of 
course, access to the internet may be performed em- 
ploying any other type of provided ISP connection, in- 
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eluding but not limited to cable transmissions, satellite 
transmissions, DSL transmissions, or any other infor- 
mation data transmission medium. 
[0045] In order to perform the function of allowing for 
a telephone conversation, a transmission audio signal 
from microphone 34 of display temnlnal 30 Is converted 
Into digital audio data by A/D converter 49 and com- 
pressed by compression-decompression section 44. 
Then, the compressed audio data is transmitted to base 
apparatus 10 by radio communication section 42 under 
the control of the signal control section 43. 
[0046] In base apparatus 10, the compressed audio 
data is received by radio communication section 22. 
This received data Is In turn forwarded to and decom- 
pressed by compression-decompression section 24 un- 
der the control of signal control section 23. Then, the 
decompressed transmission audio signal is forwarded 
totelephonecircuitl through circuit interface section 25. 
[0047] Meanwhile, a received audio signal transmit- 
ted over telephone circuit 1 Is sent through circuit Inter- 
face section 25 to compression-decompression section 
24 where it is compressed. The compressed audio data 
is transmitted to display terminal 30 by radio communi- 
cation section 22 under the control of signal control sec- 
tion 23. 

[0048] In display terminal 30, the compressed audio 
data Is received by radio communication section 42. 
This received audio data Is forwarded to and decom- 
pressed by compression-decompression section 44 un- 
der the control of signal control section 43. Then, the 
decompressed audio data Is converted Into an analog 
audio signal by D/A converter 46 and output as a voice 
from speaker 33. 

[0049] The further embodiments of the invention can 
be applied to display terminal 30 in the radio LAN system 
having such a configuration as described above. A fur- 
ther embodiment of the Invention wherein the display 
terminal 30 may display a reception quality level is de- 
scribed below. 

[0050] FIG 4 depicts display terminal 30 including the 
ability to display a signal reception quality level. Refer- 
ring to FIG. 4, In display terminal 30 constructed in ac- 
cordance with the Invention, compressed data received 
from base apparatus 1 0 is decompressed by compres- 
sion-decompression section 44. The decompressed da- 
ta is forwarded to a movement discrimination or deter- 
mination section 71 , and is also subjected to bit error 
correction. 

[0051] Data is received by base apparatus 1 0 and is 
in turn transmitted to display terminal 30. This transmit- 
ted and received data Is easily displayed when the user 
views an image and listens to sound at a location where 
proper and high quality reception of the data by display 
terminal 30 Is possible. Alternatively if the user is trying 
to find a place in a house or the like in advance, before 
transmission of the data, that Is suitable for high quality 
reception of the transmitted data by display terminal 30, 
fixed data stored In base apparatus 1 0 may be transmit- 



ted From base apparatus 10 to display terminal 30 to 
determine a proper location for subsequently receiving 
live data. This stored data can be transmitted from base 
unit 1 0 to display terminal 30 In response to the opera- 

5 tlon of key operation section 16 of base apparatus 10, 
or In response to a request Input through key operation 
section 35 or control panel 37 of display terminal 30. 
[0052] In movement discrimination section 71 , priorto 
error correction of the data forwarded from compres- 

10 sion-decompresslon section 44, bit errors contained In 
the decompressed data are detected by a bit error de- 
tection section 72. A bit error rate per unit lime Is calcu- 
lated as shown in FIG. 5 by a bit error rate calculation 
section 73. The unit rime indicated In FIG. 5 may be set 

15 to several fractions of a second or to approximately one 
second In a preferred embodiment, but may be any de- 
sired time allowing for a plurality of bit error rate deter- 
minations so that a proper comparison may be made. 
[0053] Further, in movement discrimination section 

20 71 , a variation pattern discrimination section 74 succes- 
sively writes successively calculated bit error rates from 
bit error rate calculation section 73 into a memory 75, 
These stored bit error rates are then read out of memory 
and are used to determine a pattern of the variation of 

25 the bit error rate per a plurality of unit times, as is once 
again shown by the graph in FIG. 5. Bit error detection 
section 72, bit error rate calculation section 73 and var- 
iation pattern discrimination section 74 of movement 
discrimination section 71 may be formed from a GPU, a 

30 ROM, a RAM and so forth which form the main control 
section 41 . Also a RAM or the like, which is preferably 
a component of main control section 41 can be used for 
memory 75. Of course other memory schemes may be 
used for all of these components, as are well known In 

35 the art. 

[0054] When the reception electric field Intensity at 
display terminal 30 is sufficiently high and the multi-path 
interference is sufficiently low, the bit error rate will be 
lower than a predetermined threshold value, as is shown 

40 at a left side portion of FIG. 5. In this case, a variation 
of the bit error rate Is also small. Because reception qual- 
ity Is high and error rates are low, variation pattern dis- 
crimination section 74 outputs an Instruction that can- 
cels any display of the reception quality level. Because 

« the quality is high, the user need not be concerned with 
the quality level, and therefore the level need not be dis- 
played. 

[0055] While a user is viewing and listening to video 
and audio data having a high reception quality If a per- 

50 son passes between base apparatus 1 0 and display ter- 
minal 30, a reetllinearly propagating wave carrying the 
video and audio data from base apparatus 10 is weak- 
ened. As a result, the bit error rate becomes very high 
and jumps above the threshold value as Indicated as a 

55 pattern Pa in FIG 5. In this instance, however, the bit 
error rate varies monotonously such that It first increas- 
es monotonously and then decreases monotonously 
Because the recognition of such a pattern indicates only 
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a temporary interference, variation pattern discrimina- 
tion section 74 still outputs a command to cancel the 
display indicative of the reception quality level. 
[0056] On the other hand, If the user Is moving display 
terminal 30, then even If the reception electric field in- 
tensity Is sufficiently high, the multi-path interference in- 
creases, and consequently, the bit error rate increases 
beyond the threshold value as indicated as a pattern Pb 
in FiG 5. in this case, however the multi-pass interfer- 
ence docs not increase or decrease monotonously. 
Rather, It varies greatly, exhibiting a high value at a cer- 
tain instant (at a certain location of the display terminal) 
and exhibiting a low value at a next instant (at another 
location). The value at any one time depends upon the 
positional relationship between display terminal 30 and 
base unit 10, including any walls, pillars and the like be- 
tween the two. As a result of this variation of the multi- 
pass interference, the bit error rate also varies greatly 
so that it exhibits a high value during a first unit time but 
exhibits a low value within a next unit time. 
[0057] Based on the pattern of the variation of the bit 
error rate noted above, variation pattern discrimination 
section 74 outputs a signal which turns on the display 
of the reception quality level indicator. However, a cer- 
tain predetermined number of unit times must pass be- 
fore a true pattern confirmation can be confirmed. This 
is because the determination of the variation pattern of 
bit error rates requires that a plurality of bit error rates 
for a plurality of unit times be stored in the memory 75 
for comparison. Therefore, even at the beginning of 
such a pattern Pb being detected, the display of the re- 
ception quality level is delayed until a point t1 , a prede- 
termined amount of rime from the beginning of pattern 
Pb. 

[0058] Referring once again to FIG. 4, the signal out- 
put from variation pattern discrimination section 74, and 
therefore movement discrimination section 71 , Is a sig- 
nal for controlling the display of the reception quality lev- 
el indicator at a reception quality display control section 
76. in addition to this signal, the bit error rate calculated 
by bit error rate calculation section 73 is forwarded re- 
ception quality display conlrul section 76, and therefore 
comprises data representative of the reception quality 
level at display terminal 30. 

[0059] When the output signal of variation pattern dis- 
crimination section 74 Indicates a display-on condition 
reception quality display control section 76 produces da- 
ta for displaying the reception quality level. This recep- 
tion quality level may be displayed as a bar graph and 
a numerical value on LCD apparatus 32. This display 
data is forwarded to display control section 45. 
[0060] Therefore, in accordance with the Invention 
and as is shown in FIG. 6A, a reception quallly level is 
not displayed when the reception electric field Intensity 
at display terminal 30 Is sufficiently high and the multi- 
pass Interference Is sufficiently low (as shown at the left 
side portion of FIG 5) or when the bit error rate exhibits 
a high bit error rate because a rectillnearly propagating 
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wave from the base apparatus 10 is weal<ened (as 
shown at the pattern Pa In FIG 5). However, If display 
terminal 30 Is moved, this movement Is detected at the 
point t1 (as Indicated at pattern Pb In FIG. 5). Reception 

5 quality level is then displayed as a bar graph G and a 
numerical value N on LCD apparatus 32 as is shown in 
FIG. 6B. Reception quality display control section 76 Is 
configured such that as the bit error rate decreases, the 
bar graph G becomes longer and the numerical value N 

'0 becomes higher. 

[0061] Thus, the user may lool< at the display of the 
reception quality level and move display terminal 30 to 
a location at which the bar graph G is sufficiently long 
and the numerical value N Is sufficiently high, indicating 

'5 a high quality data reception. Thus, the user can quicl<ly 
and with certainly determine a location at which the mul- 
ti-pass Interference Is low and the reception quality level 
Is high. 

[0062] If display temilnal 30 Is moved to a location at 

20 which the bar graph G Is sufficiently long and the numer- 
ical value N is sufficiently high, thus indicating high qual- 
ity signal reception, then the bit error rate becomes low- 
er than the threshold value and also the variation of the 
bit error rate becomes small. Consequently, at such a 

25 iimo t2 as shown in FIG. 5, the signal output of variation 
pattern discrimination section 74 turns off the display of 
the reception quality level. Accordingly aftertimet2 dis- 
play terminal 30 can receive data transmitted from base 
apparatus 1 0 with low multi-pass interference is low and 

30 a high reception quality level. The reception quality level 
Is therefore not displayed as shown In FIG. 6A. 
[0063] Therefore, In accordance with this embodi- 
ment of the Invention the user can easily determine a 
location at which the multi-pass interference Is low and 

35 the reception quality level Is high. At such a determined 
location the display terminal can receive data transmit- 
ted from base apparatus 1 0. Furthermore, the reception 
quality level is displayed on LCD apparatus 32 only 
when display terminal 30 Is being moved. But after dls- 

40 play terminal 30 is maintained at a location where the 
reception quality level Is high, the reception quality level 
Is no longer displayed. Therefore, the bar graph G and 
the numeric value N of the display of the reception qual- 
ity level do not hinder the user looking at a displayed 

4s image transmitted from the base apparatus 1 0. 

[0064] In display terminal 30 of the embodiment de- 
scribed above, the reception quality level Is preferably 
displayed as a bar graph G and a numerical value N. 
However, the reception quality level may otherwise be 

50 displayed as only one of a bar graph and a numerical 
value. Alternatively some other graph such as a circle 
graph or the like may be used. Indeed, any method of 
Indicating a relative signal quality may be employed In 
accordance with the Invention. 

55 [0065] Further, It is possible to connect an external ap- 
paratus such as a DVD player or a digital VTR (Video 
Tape Recorder) to base apparatus 10 such that video 
data and audio data from the external apparatus Is 
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transmitted from base apparatus 1 0 to display terminal 
30. 

[0066] Furthermore, it is possible to construct a radio 
LAN system from one base apparatus and a plurality of 
display terminals, from a plurality of base apparatus and 
one display terminal or from a plurality of base appara- 
tus and a plurality of display terminals. 
[0067] Referring next to FIG. 7, an additional embod- 
iment of display terminal 30 constructed in accordance 
with the invention is shown. Display terminal 30 of the 
present embodiment has construction similar to that of 
display terminal 30 of the first embodiment. Display ter- 
minal 30 of the present embodiment is different from the 
display terminal of the first embodiment in that it includes 
a reception quality supervision section 77 in place of 
movement discrimination section 71 . 
[0068] Reception quality supervision section 77 in- 
cludes a bit error detection section 72 and a bit error rate 
calculation section 73 similar to those of movement dis- 
crimination section 71 of the display terminal of the first 
embodiment. Reception quality supervision section 77 
further includes a comparison arithmetic operation sec- 
tion 78 and a memory 79. 

[0069] Compressed data received from base appara- 
tus 10 is decompressed by comprcssion-docomprcs- 
sion section 44 and is forwarded reception quality su- 
pervision section 77. The decompressed data is also 
subject to bit error correction by compression-decom- 
pression section 44, 

[0070] Data is received by base apparatus 1 0 and is 
in turn transmitted to display terminal 30. This transmit- 
ted and received data is easily displayed at display ter- 
minal 30 when the user views an image and listens to 
sound at a location where proper and high quality re- 
ception of the data by display terminal 30 is possible. 
Alternatively, if the user is trying to find a place in a house 
or the like in advance, before transmission of the data, 
that is suitable for high quality reception of the transmit- 
ted data by display terminal 30, fixed data stored in base 
apparatus 10 may be transmitted from base apparatus 
1 0 to display terminal 30 to determine a proper location 
for subsequently receiving data. This stored data can 
be transmitted from base unit 10 to display terminal 30 
in response to the operation of key operation section 1 6 
of base apparatus 1 0, or in response to a request input 
through key operation section 35 or control panel 37 of 
display terminal 30. 

[0071] In reception quality supervision section 77, bit 
errors of the received decompressed data are detected 
by bit error detection section 72. An error rate per unit 
time is then calculated by bit error rate calculation sec- 
tion 73 as shown by a dotted line in an upper left portion 
of FIG. 8. The unit time may be set to several fractions 
of second, approximately one second, or any other de- 
sired value allowing for comparison of successive time 
periods, as noted with respect to the first embodiment. 
[0072] Comparison arithmetic operation section 78 
compares the bit en-or rate calculated by bit error rate 
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calculation section 73 with a threshold value (reference 
value) read out from memory 79. In accordance with this 
embodiment of the invention, for example, a first rela- 
tively high threshold value Lthi and a second relatively 

5 low threshold value Lth2 are stored in advance In mem- 
ory 79. One of these two threshold values is read out 
from the memory 79 in accordance with a type of data 
received by display terminal 30. The selected threshold 
is then compared with the bit error rate calculated by bit 

10 error rate calculation section 73. 

[0073] For example, in orderto receive a ground wave 
television broadcast or a BS/CS digital broadcast data 
received by display terminal 30 includes image data of 
moving pictures. Therefore a high reception quality level 

15 Is required for the data to be properly displayed by dis- 
play tenninal 30. In such a case the lower bit error rate 
threshold value Lth2 Is read out from memory 79 and 
compared with the detennined bit error rate. However, 
in orderto receive data of an Internet homepage or the 

20 like, a high reception quality level is not required. In this 
case the higher bit error rate threshold value Lthi is read 
out from the memory 79 and compared with the deter- 
mined bit error rate. 

[0074] Bit error detection section 72, bit error rate cal- 

25 culation section 73 and comparison arithmetic operation 
section 78 of the reception quality supervision section 
77 may be formed from a CPU, a ROIVI, a RAM and so 
forth which f onn the main control section 41 . Also a RAM 
or the like, which is preferably a component of main con- 

30 trol section 41 can be used for memory 79. Of course 
other memory schemes may be used for all of these 
components, as is well known in the art. 
[0075] An output of comparison arithmetic operation 
section 78 is forwarded to reception quality display con- 

35 trol section 76. Reception quality display control section 
76 produces data for displaying the quality level of the 
reception of data at display terminal 30, for example, in 
both a bar graph and a numerical value on LCD appa- 
ratus 32. This display data is generated in accordance 

40 with the output of comparison arithmetic operation sec- 
tion 78. This display data is then forwarded to display 
control section 45. Consequently, the quality level of re- 
ceptton of data is displayed on LCD apparatus 32, pref- 
erably as both a bar graph G and a numerical value N 

« as shown in FIG 9. 

[0076] In accordance with this embodiment of the in- 
vention, the result of the arithmetic operation of compar- 
ison arithmetic operation section 78 docs not vary in a 
binary fashion depending upon whetherthe bit error rate 

50 ishigherthanthethresholdvalueLthI or Lth2, but rather 
varies in the following manner. If the bit error rate is 
equal to the selected threshold value Lthi or Lth2, then 
the displayed bar graph G has a length of 50% com- 
pared with a reference length and the displayed numer- 

55 ical value N has a value of "50" compared with a refer- 
ence value. If the bit error rate is higherthan the selected 
threshold value Lthi or Lth2, then the displayed bar 
graph G is shorter than 50% and the displayed numer- 
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ical value N is lower than "50" in accordance with the 
difference of the bit error rate from the selected thresh- 
old value Lthi or Lth2. If the bit error rate is lower than 
the selected threshold value Lthi or Lth2, the displayed 
bar graph G is longer than 50% and the displayed nu- 
merical value N is higher than "50" in accordance with 
the difference of the bit error rate from the selected 
threshold value Lth1 or Lth2. 
[0077] The result from comparison arithmetic opera- 
tion section 78 is held for the unit time described above 
by the comparison arithmetic operation section 78 orthe 
reception quality display control section 76. Therefore, 
a value for this result is not a value that appears inter- 
mittently after each time unit but rather can be varied 
after each time unit and Is therefore displayed continu- 
ously overtime. Consequently, the bar graph G and the 
numerical value N on the LCD apparatus 32 are not dis- 
played intermittently. Rather the length (height) of the 
bar graph and the numerical value N can be varied affer 
each unit time and are displayed continuously and suc- 
cessively, 

[0078] In a period T1 of FIG. 8, the threshold value 
Lthi is selected and read out from memory 79 because 
data requiring only a low reception quality has been se- 
lected. The multi-path interference at time 11 is high, 
the quality level of the received data at display terminal 
30 is low and the bit error rate is therefore higher than 
the threshold value Lthi . If the user changes the recep- 
tion location so as to decrease the multi-path interfer- 
ence, then the quality level of the received data at dis- 
play tenninal 30 becomes higher and the bit error rate 
becomes lower than the threshold value Lthi as is 
shown at a period T2 of FIG. 8. 
[0079] In a period T3 of FIG. 8, the threshold value 
Lth2 is read out from the memory 79 because data re- 
quiring a higher data transmission quality and therefore 
lower bit error rale is to be received by display terminal 
30. However, the multi-path interference at time T3 is 
high, the quality level of the received data at display ter- 
minal 30 is comparatively low and the bit error rate is 
therefore higher than the threshold value Lth2. If the us- 
er changes the reception location so as to decrease the 
multi-path interference sufficiently, then the reception 
quality level of the display tenninal 30 becomes suffi- 
ciently high and the bit error rate becomes lower than 
the threshold value Lth2 as is shown at a time T4 of FIG 
8. 

[0080] Display of the various bar graphs, numerical 
data and the like indicative of quality level of the received 
data may be performed in accordance with a user com- 
mand, or automatically as in the first embodiment. 
When a user command controls the display if the user 
turns off the display of the quality level of the received 
data, no display is performed and the underlying calcu- 
lations noted above are also not performed. 
[0081] In accordance with display terminal 30 con- 
structed in accordance with the second embodiment of 
the invention, the user can easily determine that the 
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quality level of the received data is low as a result of 
high multi-path interference. Consequently, when the 
reception quality level is low, the user can move the dis- 
play terminal 30 to a location to improve reception. 
5 Therefore, display terminal 30 will be able to receive da- 
ta transm itted from the base apparatus 1 0 with low mu Iti- 
path interference and a high quality level of received da- 
ta. 

[0082] The reception quality information may be dis- 
10 played by any of the methods noted with respect to the 
first embodiment of the invention. Additionally, the qual- 
ity level of the received data may be displayed as plot- 
ting information, for example, by changing the expres- 
sion of a character 0 representing the face of a person 
'5 as shown in FIG 1 0. Furthermore, sound may be output 
as such an indication. The tone or intermittent interval 
may vary in accordance with the quality level of the re- 
ceived data, making use of the system of the D/A con- 
verter 46, audio amplifier 47 and speaker 33 shown in 
20 FIG. 3. 

[0083] As with the first embodiment of the invention, 
it is possible to connect an external apparatus such as 
a DVD player or a digital VTR (Video Tape Recorder) to 
base apparatus 1 0 such that video data and audio data 

25 from the external apparatus arc transmitted from base 
apparatus 1 0 to display terminal 30. Also it is possible 
to construct a radio LAN system from one base appara- 
tus and a plurality of display terminals, from a plurality 
of base apparatus and one display terminal or from a 

30 plurality of base apparatus and a plurality of display ter- 
minals. 

[0084] It will thus be seen that the objects set forth 
above, among those made apparent from the preceding 
description, are efficiently attained and, because certain 

35 changes may be made in carrying out the above method 
and in the constructions setforth without departing from 
the scope of the invention, it is intended that all matter 
contained in the above description and shown in the ac- 
companying drawings shall be interpreted as illustrative 

40 and not in a limiting sense. 

[0085] In so far as the embodiments of the invention 
described above are implemented, at least in part, using 
software-controlled data processing apparatus, it will be 
appreciated that a computer program providing such 

4s software control and a storage medium by which such 
a computer program is stored are envisaged as aspects 
of the present invention. 

[0086] It is also to be understood that the following 
claims are intended to cover all of the generic and spe- 
50 cific features of the invention herein described and all 
statements of the scope of the i nvention wh ich , as a mat- 
ter of law, might be said to fall therebetween. 



55 Claims 

1 . A display terminal for a radio LAN system for receiv- 
ing image data from an apparatus by radio commu- 
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nication and displaying an image based on the re- 
ceived image data on a display, comprising: 

a bit en'or calculator for calculating a bit error 
rate per unit time of digital data received from s 
the apparatus; 

a movement determination section for deter- 
mining from a pattern of variation of the calcu- 
lated bit error rate whether or not said display 
terminal is moving; and 'O 
a reception quality display controller for dis- 
playing a quality level of the received data at the 
display terminal on the display section when It 
Is determined that the display terminal is mov- 
ing. 15 

2. The display terminal according to claim 1 , wherein 
a 2.4 GHz band or a 5 GHz band is used as a fre- 
quency band for the radio communication. 

20 

3. The display terminal according to claim 1 , wherein 
said reception quality display controiier stops the 
display of the quality level of the received data when 
It Is determined by the movement determination 
section that movement of the display terminal has 25 
stopped. 

4. The display terminal according to claim 1 , wherein 
the quality level of the received data Is displayed as 

a bar graph and/or a numerical value. 30 

5. The display terminal according to claim 4, wherein, 
as the calculated bit en'or rate decreases, a longer 

bar graph Is displayed and/or the displayed numer- 
ical value becomes higher, 35 

6. A display temiinai for a radio LAN system for receiv- 
ing image data from an apparatus by radio commu- 
nication and displaying an image based on the re- 
ceived Image data on a display, comprising: 40 

a bit en-or calculator for calculating a bit error 
rate per unit time of digital data received from 
the apparatus; 

a reception quality supervisorforcomparingthe « 
calculated bit error rate with a threshold value; 
and 

a reception quality display controiier for dis- 
playing a quality level of the received data at 
the display terminal on the display in accord- so 
ance with on an output of said reception quality 
supervisor. 

7. The display terminal according to claim 6, wherein 

a 2.4 GHz band or a 5 GHz band Is used as a fre- ss 
quency band for the radio communication. 

8. The display terminal according to claim 6, wherein 
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the reception quality display controller displays the 
quality level of the received data at said display ter- 
minal based on the output of said reception quality 
supervision section only when said reception qual- 
ity display control section Is setto a display-on state. 

9. The display temninai according to claim 6, wherein 
said reception quality display controller displays a 
variation of the quality level of the received data at 
the display terminal continuously with respect to 
time as a bar graph and/or a numerical value in ac- 
cordance with the output of said reception quality 
supen/isor on said display. 

10. The display temninai according to claim 9, wherein 
when the calculated bit error rate is equal to the 
threshold value the bar graph is displayed with a 
reference length orthe numerical value Is displayed 
with a reference value, and when the calculated bit 
error rate Is lower than the threshold value, a longer 
bar graph is displayed or a higher numerical value 
is displayed. 

11. The display terminal according to claim 6, wherein 
said reception quality display controilcrcontinuous- 
ly displays a variation of the quality level of the re- 
ceived data at the display terminal with respect to 
lime as plotting Information In accordance with the 
output of said reception quality supen/isor. 

12. The display temninai according to claim 6, wherein 
the threshold value is variable in response to a type 
of digital data received from the different apparatus, 

1 3. A display terminal for a radio LAN system for receiv- 
ing image data from an apparatus by radio commu- 
nication and displaying an Image based on the re- 
ceived image data on a display comprising: 

a bit error calculator for calculating a bit error 
rate per unit time of digital data received from 
the apparatus; 

a reception quality supervisorforcomparingthe 
calculated bit error rate with one of a plurality 
of threshold values, said one of said plurality of 
threshold values being selected in accordance 
with a type of data to be received by the display 
terminal; and 

a reception quallly display controllerfor display- 
ing a quality level of the received data at the 
display terminal on the display In accordance 
with on an output of said reception quality su- 
pervision section. 

14. The apparatus of claim 13, wherein one of said plu- 
rality of threshold values corresponds to the receipt 
of a high quality data. 
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15. The apparatus of claim 1 3, wherein one of said plu- 
rality of threshold values corresponds to the receipt 
of a low quality data. 

16. A method for displaying an image based on a re- s 
ceived image data on a display terminal for a radio 
LAN system for receiving Image data from an ap- 
paratus by radio communication, comprising the 
steps of: 

10 

calculating a bit error rate per unit time of digital 
data received from the apparatus; 
determining from a pattern of variation of the 
calculated bit error rate whether or not said dis- 
play tennlnal Is moving; and is 
displaying a quality level of the received data 
at the display tennlnal on the display section 
when It Is determined that the display terminal 
is moving. 

20 

17. The display method according to claim 1 6, wherein 
a 2.4 GHz band or a 5 GHz band Is used as a fre- 
quency band for the radio communication. 

18. The display method according to claim 16, wherein 2S 
the display of the quality level of the received data 

is stopped when it is delermlned that movement of 
the display terminal has stopped. 

19. The display method according to claim 1 6, wherein 30 
the quality level of the received data Is displayed as 

a bar graph and/or a numerical value. 

20. The display method according to claim 1 9, wherein, 

as the calculated bit en'or rate decreases, a longer 35 
bar graph Is displayed and/or the displayed numer- 
ical value becomes higher, 

21. A method for displaying an Image based on a re- 
ceived image data on a display terminal for a radio 40 
LAN system for receiving Image data from an ap- 
paratus by radio communication, comprising the 
steps of: 

calculating a bit error rate per unit time of digital « 
data received from the apparatus; 

comparing the calculated bit error rate with a 
threshold value; and 

displaying a quality level of the received data 
at the display terminal on the display in accord- so 
ance with the compared calculated bit en'or rate 
and threshold value on an output of said recep- 
tion quality supervisor. 

22. The display method according to claim 21 , wherein ss 
a 2.4 GHz band or a 5 GHz band Is used as a fre- 
quency band for the radio communication. 



23. The display method according to claim 21 , wherein 
the quality level of the received data at said display 
terminal Is displayed based upon said compared 
calculated error bit rate only when said reception 
quality display control section Is set to a display-on 
state. 

24. The display method according to claim 21 , wherein 
a variation of the quality level of the received data 
at the display terminal is continuously displayed 
with respect to time as a bar graph and/or a numer- 
ical value In accordance with said compared calcu- 
lated en-or bit rate. 

25. The display method according to claim 24, wherein 
when the calculated bit error rate is equal to the 
threshold value the bar graph is displayed with a 
reference length orthe numerical value Is displayed 
with a reference value, and when the calculated bit 
error rate Is lower than the threshold value, a longer 
bar graph is displayed or a higher numerical value 
is displayed. 

26. The display method according to claim 21 , wherein 
a variation of the quality level of the received data 
at the display terminal with respect to time Is dis- 
played as plotting Information. 

27. The display method according to claim 21 , wherein 
the threshold value Is variable In response to a type 
of digital data received from the different apparatus. 

28. A method for displaying an Image based on a re- 
ceived Image data on a display terminal for a radio 
LAN system for receiving Image data from an ap- 
paratus by radio communication, comprising the 
steps of: 

calculating a bit error rate per unit time of digital 
data received from the apparatus; 
selecting one of said plurality of threshold val- 
ues in accordance with a type of data to be re- 
ceived by the display telminal; 
comparing the calculated bit error rate with one 
of a plurality of threshold values; and 
displaying a quality level of the received data 
at the display tenninal in accordance with the 
calculated bit en-or rate per unit time of the dig- 
ital data received by the display apparatus. 

29. The method of claim 28, wherein one of said plural- 
ity of threshold values corresponds to the receipt of 
a high quality data. 

30. The method of claim 28, wherein one of said plural- 
ity of threshold values corresponds to the receipt of 
a low quality data. 
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